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(57)Abstract: 

PURPOSE: To reduce the capacity of work memory by a 
method wherein when occurrence of overflow in the work 
memory is predicted while printing data is subjected to a 
predetermined data processing at the time of perfect printing, 
the predetermined processed data is compressed and, 
thereafter, the compressed processed data is recovered. 
CONSTITUTION: In the process of perfect printing, on 
reception of data for a top surface transmitted from a host 
computer 300, a CPU 12 of a printer control unit 101 interprets 
the data and conducts a data processing, such as conversion of 
the data to intermediate codes for a printer 100. Next, the CPU 
12 receives data for a rear surface and conducts a data 
processing on the rear surface data. If occurrence of overflow in 
a work memory 19 is predicted, compression of the processed 
top surface data is requested for avoiding overflow. After the rear surface data is printed, the rear 
surface data is compressed. Succeedingly, the compressed top surface data is recovered, and the 
top surface data is printed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A double-sided airline printer which prints to the surface of the recording paper and both sides on the 
back which are characterized by providing the following Work memory for performing predetermined data 
processing to inputted print data A prediction means to predict generating of overflow of this work memory to 
the midst which is performing predetermined data processing to print data applied to an input using said work 
memory A compression means to compress processed data with which it succeeded in data processing when 
generating of overflow is predicted by this prediction means A reload means to restore processed data 
compressed by said compression means after outputting processed data which were not compressed at least to 
the completion of printing, or the printing section 

[Claim 2] When printing the surface to a degree on the back, said prediction means After performing 
predetermined data processing to print data of the surface which starts an input using said work memory, 
Generating of overflow of this work memory is predicted to the midst which is performing predetermined data 
processing to print data on the back. Said compression means It is the double-sided airline printer according to 
claim 1 characterized by restoring processed data of the surface which compressed surface processed data, and 
was compressed by this compression means after said reload means outputted processed data of the completion 
of printing, or a rear face for processed data on the back to the printing section. 

[Claim 3] When printing a rear face to a surface degree, said prediction means After performing predetermined 
data processing to print data of the surface which starts an input using said work memory. Generating of 
overflow of this work memory is predicted to the midst which is performing predetermined data processing to 
print data on the back. Said compression means It is the double-sided airline printer according to claim 1 
characterized by restoring processed data of a rear face which compressed processed data on the back, and was 
compressed by this compression means after said reload means outputted processed data of the completion of 
printing, or the surface for surface processed data to the printing section. 

[Claim 4] It is the double-sided airline printer according to claim 1 characterized by for said compression means 
compressing surface processed data, and said reload means restoring processed data of a rear face compressed 
last time by this compression means when printing the surface to a degree on the back, and an error occurs and 
printing of a rear face and the surface is redone while printing surface processed data, 

[Claim 5] It is the double-sided airline printer according to claim 1 characterized by for said compression means 
compressing processed data on the back, and said reload means restoring processed data of the surface 
compressed last time by this compression means when printing a rear face to a surface degree, and an error 
occurs and printing of the surface and a rear face is redone while printing processed data on the back, 
[Claim 6] Said print data are double-sided airline printers according to claim I to 5 characterized by being the 
print data inputted by receiving from other devices other than the double-sided airiine printer concerned. 
[Claim 7] Said print data are double-sided airline printers according to claim 1 to 5 characterized by being the 
print data inputted from the scanner section of the double-sided airiine printer concerned. 
[Claim 8] Said work memory is a double-sided airiine printer according to claim 1 to 6 characterized by being 
the work memory for cconverting print data inputted from other devices at least with a pseudo code. 
[Claim 9] Said work memory is a double-sided airiine printer according to claim 1 to 8 characterized by being 
tiie work memory for carrying out drawing expansion of the print data. 

[Claim 10] It has work memory for performing predetermined data processing to inputted print data in a double- 
sided printing method which prints to the surface of the recording paper, and both sides on the back. Generating 
of overflow of this work memory is predicted to the midst which is performing predetermined data processing 
to print data applied to an input using said work memory. It is the double-sided printing method which 
compresses predetermined processed data with which it succeeded in data processing, and is characterized by 
restoring compressed processed data after outputting processed data which were not compressed to the 
completion of printing, or the printing section when generating of overflow is predicted. 
[Claim 1 1] When printing the surface to a degree on the back, after performing predetermined data processing 
to print data of the surface which starts an input using said work memory. Generating of overflow of this work 
memory is predicted to the midst which is performing predetermined data processing to print data on the back. 
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A double-sided printing method according to claim 10 characterized by restoring processed data of the 
, compressed surface after compressing surface processed data and outputting processed data of the completion 
of printing, or a rear face for processed data on the back to the printing section. 

[Claim 12] When printing a rear face to a surface degree, after performing predetermined data processing to 
print data of the surface which starts an input using said work memory, Generating of overflow of this work 
memory is predicted to the midst which is performing predetermined data processing to print data on the back. 
A double-sided printing method according to claim 10 characterized by restoring processed data of a 
compressed rear face after compressing processed data on the back and outputting processed data of the 
completion of printing, or the surface for surface processed data to the printing section. 
[Claim 13] It is the double-sided printing method according to claim 10 characterized by restoring processed 
data of a rear face which compressed surface processed data and was compressed last time when printing the 
surface to a degree on the back, and an error occurs and printing of a rear face and the surface is redone while 
printing surface processed data. 

[Claim 14] It is the double-sided printing method according to claim 10 characterized by restoring processed 
data of the surface which compressed processed data on the back and was compressed last time when printing a 
rear face to a surface degree, and an error occurs and printing of the surface and a rear face is redone while 
printing processed data on the back. 

[Claim 15] Said print data are the double-sided printing methods according to claim 10 to 14 characterized by 
being the print data inputted by receiving from other devices. 

[Claim 16] Said print data are the double-sided printing methods according to claim 10 to 14 characterized by 
being the print data inputted from the scanner section. 

[Claim 17] Said work memory is the double-sided printing method according to claim 10 to 15 characterized by 
being the work memory for cconverting print data inputted from other devices at least with a pseudo code. 
[Claim 18] Said work memory is the double-sided printing method according to claim 10 to 17 characterized by 
being the work memory for carrying out drawing expansion of the print data. 

[Claim 19] In a double-sided printing system which prints print data inputted from other devices to the surface 
of the recording paper, and both sides on the back It has work memory for performing predetermined data 
processing to said print data. Generating of overflow of this work memory is predicted to the midst which is 
performing predetermined data processing to print data applied to an input using said work memory. It is the 
double-sided printing system which compresses predetermined processed data with which it succeeded in data 
processing, and is characterized by restoring compressed processed data after outputting processed data which 
were not compressed to the completion of printing, or the printing section when generating of overflow is 
predicted. 

[Claim 20] When printing the surface to a degree on the back, after performing predetermined data processing 
to print data of the surface which starts an input using said work memory. Generating of overflow of this work 
memory is predicted to the midst which is performing predetermined data processing to print data on the back. 
A double-sided printing system according to claim 19 characterized by restoring processed data of the 
compressed surface after compressing surface processed data and outputting processed data of the completion 
of printing, or a rear face for processed data on the back to the printing section. 

[Claim 21] When printing a rear face to a surface degree, after performing predetermined data processing to 
print data of the surface which starts an input using said work memory. Generating of overflow of this work 
memory is predicted to the midst which is performing predetermined data processing to print data on the back. 
A double-sided printing system according to claim 19 characterized by restoring processed data of a 
compressed rear face after compressing processed data on the back and outputting processed data of the 
completion of printing, or the surface for surface processed data to the printing section. 
[Claim 22] It is the double-sided printing system according to claim 19 characterized by restoring processed 
data of a rear face which compressed surface processed data and was compressed last time when printing the 
surface to a degree on the back, and an error occurs and printing of a rear face and the surface is redone while 
printing surface processed data. 

[Claim 23] It is the double-sided printing system according to claim 19 characterized by restoring processed 
data of the surface which compressed processed data on the back and was compressed last time when printing a 
rear face to a surface degree, and an error occurs and printing of the surface and a rear face is redone while 
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printing processed data on the back. 

[Claim 24] Said work memory is a double-sided printing system according to claim 19 to 23 characterized by 
bieing the work memory for cconverting print data inputted from other devices at least with a pseudo code. 
[Claim 25] Said work memory is a double-sided printing system according to claim 19 to 23 characterized by 
being the work memory for carrying out drawing expansion of the print data. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to a suitable double-sided airiine printer to carry out 
double-sided printing of the data received from the host computer etc. about a double-sided airline printer, a 
method, and a system. 
[0002] 

[Description of the Prior Art] Conventionally, when overflow of the work memory for the above-mentioned 
data processing occurred while having already performed the above-mentioned data processing about the 
received data of one side after performing data processing of changing the received data of form one side into 
middle data in the double-sided airline printer connected to the host computer through the bidirection interface, 
in order to maintain the adjustment of double-sided printing sequence, blank paper discharge was made. 
[0003] 

[Problem(s) to be Solved by the Invention] For this reason, conventionally, when overflow of the above- 
mentioned work memory occurred, the double-sided printing itself became impossible and it was very 
inconvenient. 

[0004] Although increasing the capacity of work memory is also considered in order to solve this trouble, a cost 
rise will be caused in that case. 

[0005] This invention was made under such a background, and the purpose is in avoiding overflow of work 
memory as much as possible, and enabling it to perform double-sided printing, without increasing the capacity 
of work memory. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 
Work memory for performing predetermined data processing to inputted print data in a double-sided airiine 
printer which prints to the surface of the recording paper, and both sides on the back, A prediction means to 
predict generating of overflow of this work memory to the midst which is performing predetermined data 
processing to print data applied to an input using said work memory, A compression means to compress 
processed data with which it succeeded in data processing when generating of overflow is predicted by this 
prediction means. After outputting processed data which were not compressed at least to the completion of 
printing, or the printing section, it has a reload means to restore processed data compressed by said compression 
means. 

[0007] In order to attain the above-mentioned purpose, invention according to claim 2 When printing the 
surface to a degree on the back, said prediction means according to claim 1 After performing predetermined 
data processing to print data of the surface which starts an input using said work memory. Generating of 
overflow of this work memory is predicted to the midst which is performing predetermined data processing to 
print data on the back. Said compression means Surface processed data are compressed, and after outputting 
processed data of the completion of printing, or a rear face for processed data on the back to the printing 
section, said reload means is constituted so that processed data of the surface compressed by this compression 
means may be restored. 

[0008] In order to attain the above-mentioned purpose, invention according to claim 3 When printing a rear face 
to a surface degree, said prediction means according to claim 1 After performing predetermined data processing 
to print data of the surface which starts an input using said work memory, Generating of overflow of this work 
memory is predicted to the midst which is performing predetermined data processing to print data on the back. 
Said compression means Processed data on the back are compressed, and after outputting processed data of the 
completion of printing, or the surface for surface processed data to the printing section, said reload means is 
constituted so that processed data of a rear face compressed by this compression means may be restored. 
[0009] When invention according to claim 4 prints the surface to a degree on the back, an error occurs and 
printing of a rear face and the surface is redone while printing surface processed data in order to attain the 
above-mentioned purpose, said compression means according to claim 1 compresses surface processed data, 
and said reload means is constituted so that processed data of a rear face compressed last time by this 
compression means may be restored. 
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[0010] When invention according to claim 5 prints a rear face to a surface degree, an error occurs and printing 
of the surface and a rear face is redone while printing processed data on the back in order to attain the above- 
mentioned purpose, said compression means according to claim 1 compresses processed data on the back, and 
said reload means is constituted so that processed data of the surface compressed last time by this compression 
means may be restored. 

[001 1] In order to attain the above-mentioned purpose, they are the print data into which invention according to 
claim 6 was inputted by receiving said print data according to claim 1 to 5 from other devices other than the 
double-sided airiine printer concerned. 

[0012] In order to attain the above-mentioned purpose, invention according to claim 7 serves as print data into 
which said print data according to claim 1 to 5 were inputted from the scanner section of the double-sided 
airiine printer concerned. 

[0013] In order to attain the above-mentioned purpose, as for invention according to claim 8, said work memory 
according to claim 1 to 6 serves as work memory for cconverting print data inputted from other devices with a 
pseudo code at least. 

[0014] In order to attain the above-mentioned purpose, invention according to claim 9 serves as work memory 
for said work memory according to claim 1 to 8 to carry out drawing expansion of the print data. 
[0015] In order to attain the above-mentioned purpose, invention according to claim 10 It has work memory for 
performing predetermined data processing to inputted print data in a double-sided printing method which prints 
to the surface of the recording paper, and both sides on the back. Generating of overflow of this work memory 
is predicted to the midst which is performing predetermined data processing to print data applied to an input 
using said work memory. When generating of overflow is predicted, predetermined processed data with which 
it succeeded in data processing are compressed, and after outputting processed data which were not compressed 
to the completion of printing, or the printing section, it is constituted so that compressed processed data may be 
restored. 

[0016] In order to attain the above-mentioned purpose, invention according to claim 1 1 In a double-sided 
printing method according to claim 10, when printing the surface to a degree on the back After performing 
predetermined data processing to print data of the surface which starts an input using said work memory. 
Generating of overflow of this work memory is predicted to the midst which is performing predetermined data 
processing to print data on the back. After compressing surface processed data and outputting processed data of 
the completion of printing, or a rear face for processed data on the back to the printing section, it is constituted 
so that processed data of the compressed surface may be restored. 

[0017] In order to attain the above-mentioned purpose, invention according to claim 12 In a double-sided 
printing method according to claim 10, when printing a rear face to a surface degree After performing 
predetermined data processing to print data of the surface which starts an input using said work memory, 
Generating of overflow of this work memory is predicted to the midst which is performing predetermined data 
processing to print data on the back. After compressing processed data on the back and outputting processed 
data of the completion of printing, or the surface for surface processed data to the printing section, it is 
constituted so that processed data of a compressed rear face may be restored. 

[0018] In order to attain the above-mentioned purpose, invention according to claim 13 is constituted in a 
double-sided printing method according to claim 10 so that processed data of a rear face which compressed 
surface processed data and was compressed last time may be restored, when printing the surface to a degree on 
the back, and an error occurs and printing of a rear face and the surface is redone, while printing surface 
processed data. 

[0019] In order to attain the above-mentioned purpose, invention according to claim 14 is constituted in a 
double-sided printing method according to claim 10 so that processed data of the surface which compressed 
processed data on the back and was compressed last time may be restored, when printing a rear face to a surface 
degree, and an error occurs and printing of the surface and a rear face is redone, while printing processed data 
on the back. 

[0020] In order to attain the above-mentioned purpose, invention according to claim 15 serves as print data 
inputted by receiving said print data from other devices in a double-sided printing method according to claim 10 
to 14. 

[0021] In order to attain the above-mentioned purpose, invention according to claim 16 serves as print data into 
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which said print data were inputted from the scanner section in a double-sided printing method according to 
• claim 10 to 14. 

[0022] In order to attain the above-mentioned purpose, it is the work memory for cconverting print data into 
which invention according to claim 17 was inputted from a device of at least others [ memory / said / work ] in 
a double-sided printing method according to claim 10 to 15 with a pseudo code. 

[0023] In order to attain the above-mentioned purpose, as for invention according to claim 18, said work 
memory serves as work memory for carrying out drawing expansion of the print data in a double-sided printing 
method according to claim 10 to 17. 

[0024] In order to attain the above-mentioned purpose, invention according to claim 19 In a double-sided 
printing system which prints print data inputted from other devices to the surface of the recording paper, and 
both sides on the back It has work memory for performing predetermined data processing to said print data. 
Generating of overflow of this work memory is predicted to the midst which is performing predetermined data 
processing to print data applied to an input using said work memory. When generating of overflow is predicted, 
predetermined processed data with which it succeeded in data processing are compressed, and after outputting 
processed data which were not compressed to the completion of printing, or the printing section, it is constituted 
so that compressed processed data may be restored. 

[0025] In order to attain the above-mentioned purpose, invention according to claim 20 In a double-sided 
printing system according to claim 19, when printing the surface to a degree on the back After performing 
predetermined data processing to print data of the surface which starts an input using said work memory. 
Generating of overflow of this work memory is predicted to the midst which is performing predetermined data 
processing to print data on the back. After compressing surface processed data and outputting processed data of 
the completion of printing, or a rear face for processed data on the back to the printing section, it is constituted 
so that processed data of the compressed surface may be restored. 

[0026] In order to attain the above-mentioned purpose, invention according to claim 21 In a double-sided 
printing system according to claim 19, when printing a rear face to a surface degree After performing 
predetermined data processing to print data of the surface which starts an input using said work memory, 
Generating of overflow of this work memory is predicted to the midst which is performing predetermined data 
processing to print data on the back. After compressing processed data on the back and outputting processed 
data of the completion of printing, or the surface for surface processed data to the printing section, it is 
constituted so that processed data of a compressed rear face may be restored. 

[0027] In order to attain the above-mentioned purpose, invention according to claim 22 is constituted in a 
double-sided printing system according to claim 19 so that processed data of a rear face which compressed 
surface processed data and was compressed last time may be restored, when printing the surface to a degree on 
the back, and an error occurs and printing of a rear face and the surface is redone, while printing surface 
processed data. 

[0028] In order to attain the above-mentioned purpose, invention according to claim 23 is constituted in a 
double-sided printing system according to claim 19 so that processed data of the surface which compressed 
processed data on the back and was compressed last time may be restored, when printing a rear face to a surface 
degree, and an error occurs and printing of the surface and a rear face is redone, while printing processed data 
on the back. 

[0029] In order to attain the above-mentioned purpose, it is the work memory for cconverting print data into 
which invention according to claim 24 was inputted from a device of at least others [ memory / said / work ] in 
a double-sided printing system according to claim 19 to 23 with a pseudo code. 

[0030] In order to attain the above-mentioned purpose, as for invention according to claim 25, said work 
memory serves as work memory for carrying out drawing expansion of the print data in a double-sided printing 
system according to claim 19 to 23. 
[0031] 

[Function] In invention according to claim 1, said prediction means predicts generating of overflow of this work 
memory to the midst which is performing predetermined data processing to the print data applied to an input 
using said work memory. Said compression means compresses the processed data with which it succeeded in 
data processing, when generating of overflow is predicted by said prediction means. Said reload means By 
restoring the processed data compressed by said compression means, after outputting the processed data which 
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were not compressed at least to the completion of printing, or the printing section Without increasing the 
capacity of work memory, overflow of work memory is avoided as much as possible, and it enables it to 
perform double-sided printing. 

[0032] When printing the surface to a degree on the back, in invention according to claim 2 said prediction 
means according to claim 1 After performing predetermined data processing to the print data of the surface 
which starts an input using said work memory. Generating of overflow of this work memory is predicted to the 
midst which is performing predetermined data processing to print data on the back. Said compression means By 
compressing surface processed data, after said reload means outputs the processed data of the completion of 
printing, or a rear face for processed data on the back to the printing section, the same operation and effect as 
claim 1 are acquired by restoring the processed data of the surface compressed by this compression means. 
[0033] When printing a rear face to a surface degree, in invention according to claim 3 said prediction means 
according to claim 1 After performing predetermined data processing to the print data of the surface which 
starts an input using said work memory. Generating of overflow of this work memory is predicted to the midst 
which is performing predetermined data processing to print data on the back. Said compression means By 
compressing processed data on the back, after said reload means outputs the processed data of the completion of 
printing, or the surface for surface processed data to the printing section, the same operation and effect as claim 
1 are acquired by restoring the processed data of the rear face compressed by this compression means. 
[0034] In invention according to claim 4, by said compression means according to claim 1 compressing surface 
processed data, when printing the surface to a degree on the back, an error occurs, printing of a rear face and the 
surface is redone, while printing surface processed data, and said reload means restores the processed data of 
the rear face compressed last time by this compression means, the same operation and effect as claim 1 are 
acquired. 

[0035] In invention according to claim 5, by said compression means according to claim 1 compressing 
processed data on the back, when printing a rear face to a surface degree, an error occurs, printing of the surface 
and a rear face is redone, while printing processed data on the back, and said reload means restores the 
processed data of the surface compressed last time by this compression means, the same operation and effect as 
claim 1 are acquired. 

[0036] In invention according to claim 6, said print data according to claim 1 to 5 They are the print data 
inputted by receiving from other devices other than the double-sided airline printer concerned. In invention 
according to claim 7 Said print data according to claim 1 to 5 are the print data inputted from the scanner 
section of the double-sided airline printer concerned. In invention according to claim 8 Said work memory 
according to claim 1 to 6 is the work memory for cconverting the print data inputted from other devices at least 
with a pseudo code. In invention according to claim 9 Said work memory according to claim 1 to 8 is the work 
memory for carrying out drawing expansion of the print data, and the same operation and effect as claim 1 are 
acquired also in which [ these ] claim. 

[0037] Generating of overflow of this work memory is predicted to the midst which is performing 
predetermined data processing in invention according to claim 10 to the print data applied to an input using said 
work memory. When generating of overflow is predicted, the predetermined processed data with which it 
succeeded in data processing are compressed, and after outputting the processed data which were not 
compressed to the completion of printing, or the printing section, the same operation and effect as claim 1 are 
acquired by restoring compressed processed data. 

[0038] In invention according to claim 11, it sets to the double-sided printing method according to claim 10, 
When printing the surface to a degree on the back, after performing predetermined data processing to the print 
data of the surface which starts an input using said work memory. Generating of overflow of this work memory 
is predicted to the midst which is performing predetermined data processing to print data on the back. After 
compressing surface processed data and outputting the processed data of the completion of printing, or a rear 
face for processed data on the back to the printing section, the same operation and effect as claim 1 are acquired 
by restoring the processed data of the compressed surface. 

[0039] In invention according to claim 12, it sets to the double-sided printing method according to claim 10. 
When printing a rear face to a surface degree, after performing predetermined data processing to the print data 
of the surface which starts an input using said work memory, Generating of overflow of this work memory is 
predicted to the midst which is performing predetermined data processing to print data on the back. After 
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compressing processed data on the back and outputting the processed data of the completion of printing, or the 
surface for surface processed data to the printing section, the same operation and effect as claim 1 are acquired 
by restoring the processed data of the compressed rear face. 

[0040] In invention of **** 13 publication, in the double-sided printing method according to claim 10, when 
printing the surface to a degree on the back, and an error occurs and printing of a rear face and the surface is 
redone while printing surface processed data, the same operation and effect as claim 1 are acquired by restoring 
the processed data of the rear face which compressed surface processed data and was compressed last time. 
[0041] In invention according to claim 14, in the double-sided printing method according to claim 10, when 
printing a rear face to a surface degree, and an error occurs and printing of the surface and a rear face is redone 
while printing processed data on the back, the same operation and effect as claim 1 are acquired by restoring the 
processed data of the surface which compressed processed data on the back and was compressed last time. 
[0042] In invention according to claim 15, it sets to the double-sided printing method according to claim 10 to 
14. Said print data They are the print data inputted by receiving from other devices. In invention according to 
claim 16 In the double-sided printing method according to claim 10 to 14 said print data They are the print data 
inputted from the scanner section. In invention according to claim 17 In the double-sided printing melhod 
according to claim 10 to 15 said work memory It is the work memory for cconverting the print data inputted 
from other devices at least with a pseudo code. In invention according to claim 18 In the double-sided printing 
method according to claim 10 to 17, said work memory is the work memory for carrying out drawing expansion 
of the print data, and the same operation and effect as claim 1 are acquired also in which [ these ] claim. 
[0043] Generating of overflow of this work memory is predicted to the midst which is performing 
predetermined data processing in invention according to claim 19 to the print data applied to an input using said 
work memory. When generating of overflow is predicted, the predetermined processed data with which it 
succeeded in data processing are compressed, and after outputting the processed data which were not 
compressed to the completion of printing, or the printing section, the same operation and effect as claim 1 are 
acquired by restoring compressed processed data. 

[0044] In invention according to claim 20, it sets to a double-sided printing system according to claim 19. When 
printing the surface to a degree on the back, after performing predetermined data processing to the print data of 
the surface which starts an input using said work memory. Generating of overflow of this work memory is 
predicted to the midst which is performing predetermined data processing to print data on the back. After 
compressing surface processed data and outputting the processed data of the completion of printing, or a rear 
face for processed data on the back to the printing section, the same operation and effect as claim 1 are acquired 
by restoring the processed data of the compressed surface. 

[0045] In invention according to claim 21, it sets to a double-sided printing system* according to claim 19. When 
printing a rear face to a surface degree, after performing predetermined data processing to the print data of the 
surface which starts an input using said work memory. Generating of overflow of this work memory is 
predicted to the midst which is performing predetermined data processing to print data on the back. After 
compressing processed data on the back and outputting the processed data of the completion of printing, or the 
surface for surface processed data to the printing section, the same operation and effect as claim 1 are acquired 
by restoring the processed data of the compressed rear face. 

[0046] In invention according to claim 22, in a double-sided printing system according to claim 19, when 
printing the surface to a degree on the back, and an error occurs and printing of a rear face and the surface is 
redone while printing surface processed data, the same operation and effect as claim 1 are acquired by restoring 
the processed data of the rear face which compressed surface processed data and was compressed last time. 
[0047] In invention according to claim 23, in a double-sided printing system according to claim 19, when 
printing a rear face to a surface degree, and an error occurs and printing of the surface and a rear face is redone 
while printing processed data on the back, the same operation and effect as claim 1 which restores the processed 
data of the surface which compressed processed data on the back and was compressed last time are acquired. 
[0048] In invention according to claim 24, it sets to a double-sided printing system according to claim 19 to 23. 
Said work memory It is the work memory for cconverting the print data inputted from other devices at least 
with a pseudo code. In invention according to claim 25 In a double-sided printing system according to claim 19 
to 23, said work memory is the work memory for carrying out drawing expansion of the print data, and the 
same operation and effect as claim 1 are acquired also in which [ these ] claim. 
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[0049] 

[E)cample] Hereafter, one example of this invention is explained, referring to a drawing. 
[0050] Drawing 1 is the block diagram of the laser beam printer (henceforth LBP) of the face down method 
(method which prints the surface after printing a rear face) which applied the double-sided airline printer by one 
example of this invention. 

[0051] In drawing 1 , 100 is a double-sided printing LBP main part, while it inputs and memorizes printed 
information, form (character code etc.) information, or macro instruction for both sides supplied from the host 
computer connected outside, creates a character pattern, a form pattern, etc. which correspond according to 
those information, and forms an image in the recording paper which is a record medium. 
[0052] The control panel with which, as for 126, various switches, an LED drop, etc. for actuation are allotted, 
and 101 are printer control units which analyze control of the double-sided LBP main part 100 whole, the 
alphabetic information supplied from a host computer. 

[0053] This printer control unit 101 changes the alphabetic information over a rear face etc. into video signals, 
such as a corresponding character pattern, first, and outputs it to a laser driver 102. A laser driver 102 is a circuit 
for driving semiconductor laser 103, and carries out the on-off switch of the laser beam 104 discharged from 
semiconductor laser 103 according to the inputted video signal. 

[0054] A laser beam 104 is ** made into a longitudinal direction by the rotating polygon 105, and carries out 
scan exposure of the electrostatic drum 106 top. By this, on the electrostatic drum 106, electrostatic latent 
images, such as a character pattern on the back, will be formed. After this electrostatic latent image is developed 
by the development unit 107 arranged in the perimeter of the electrostatic drum 106, it is imprinted at the rear- 
face side of the recording paper. 

[0055] Using a cut sheet as this recording paper, the cut sheet recording paper is contained by the form cassette 
108 with which both sides LBP 100 were equipped, with the feed roller 109 and the conveyance roller 1 10,1 1 1, 
is incorporated in equipment and supplied to the electrostatic drum 106. With the conveyance roller 
1 12,1 13,1 14, it is sent to a fixing assembly 115, and is fixed to the image imprinted by the rear face, and the 
recording paper with which the development and an imprint of an electrostatic latent image were made by the 
electrostatic drum 106 and the development unit 107 is once held with the conveyance roller 1 19 through a 
switcher 116 and the conveyance roller 1 17,1 18 for a switchback. 

[0056] Next, the printer control unit 101 changes the alphabetic information over the surface etc. into video 
signals, such as a corresponding character pattern, and outputs it to a laser driver 102. And electrostatic latent 
images, such as a surface character pattern, are formed on the electrostatic drum 106 of a laser driver 102, 
*Hc*:tc*Hc**4c*:icD««>ic ^Q^^ and a rotating polygon 105 like the case of a rear face. 

[0057] On the other hand, the recording paper switchbacks on the surface with the conveyance roller 119, the 
electrostatic drum 106 is supplied with the conveyance roller 120,121,1 1 1, and the development and an imprint 
of an electrostatic latent image are made by the development unit 107. And it is sent to a fixing assembly 1 15 
with the conveyance roller 1 12,1 13,1 14, and is fixed to the image imprinted by the surface, and the recording 
paper with which development and an imprint were made is delivered to a paper output tray through a sv^tcher 
1 16 and the conveyance rollers 122-125. 

[0058] [Configuration of control system of double-sided airline printer] drawing 2 is the block diagram showing 
the configuration of the control system of a double-sided airline printer. 

[0059] In drawing 2 , 300 is a host computer, and it is equipped with CPUl which performs the document 
processing system in which the graphic form, the image, the alphabetic character, the table (a spreadsheet etc. is 
included), etc. were intermingled based on the document processing system program memorized by R0M3b for 
a program of R0M3, controlling each device connected to a system bus 4 in the gross. The font data used in the 
case of the above-mentioned document processing system is memorized by R0M3a for fonts of R0M3, and the 
various data used for it in case the above-mentioned document processing system etc. is performed to R0M3c 
for data of R0M3 is memorized. 

[0060] 2 is RAM and functions as the main memory of CPUl, a work area, etc. 5 is a keyboard controller 
(KBC) and controls the key input from a keyboard 9 or a non-illustrated pointing device. 6 is a CRT controller 
(CRTC) and controls the display of CRT display (CRT) 10. 7 is a disk controller (DKC) and controls access 
with the external memory 1 1 which memorizes a boot program, various applications, font data, a user file, an 
edit file, etc., such as a hard disk (HD) and a floppy disk (FD). 
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[0061] 8 is a printer controller (PRTC), and it connects with the double-sided printing LBP main part 100 
shown in drawing 1 through the predetermined bidirection interface (interface) 21, and it performs 
communications control processing with the double-sided printing LBP main part 100. In addition, CPUl 
performs expansion (rasterize) processing of the outline font to the display information RAM set up for 
example, on RAM2, and makes WYSIWYG on CRTIO possible. Moreover, CPUl performs an aperture and 
various data processing for the various windows registered based on the command directed by the mouse cursor 
which is not illustrated on CRTIO, 

[0062] In the double-sided printing LBP main part 100, 101 is the printer control unit 101 shown in drawing 1 . 
12 in the printer control unit 101 is CPU, controls access with various kinds of devices connected to a system 
bus 15 in the gross based on the control program memorized by external memory 14, such as a control program 
memorized by R0M13b for a program of R0M13, and outputs a picture signal to the printing section (printer 
engine) 17 connected through the printing section interface 16. 

[0063] Moreover, the control program of CPU12 as shown with the flow chart of drawing 3 -6 etc. is 
memorized by R0M13b for a program of this R0M13. the font data used for it in case the above-mentioned 
picture signal is generated in R0M13a for fonts of R0M13 memorizes ~ having - R0M13c for data of 
R0M13 - a hard disk (HD), an IC card, etc. ~ etc. ~ when it is a printer without external memory 14, the 
information used on a host computer 300 is memorized. The communications processing with a host computer 
of CPU12 has become possible through the input section 18, and the host computer 300 constitutes the 
information within the double-sided printing LBP main part 100 etc. possible [ a notice ]. 
[0064] 19 is RAM which functions as the main memory of CTPU12, a work area, etc., and it is constituted so 
that memory space can be extended with the option RAM connected to the extension port which is not 
illustrated. In addition, RAM 19 is used for the data-processing field for both sides, the drawing expansion field 
of a piece region, an environmental data storage field, NVRAM, etc. That is, as a data-processing field, the 
data-processing field of two regions the object for the surfaces and for rear faces is formed, the drawing 
expansion field of one region is formed as a drawing expansion field, and it uses in common with the surface 
and the rear face. 

[0065] The external memory 14 mentioned above, such as a hard disk (HD) and an IC card, has access 
controlled by the disk controller (DKC) 20. It connects as an option and external memory 14 memorizes font 
data, an emulation program, form data, etc. Moreover, 126 is the control panel shown in drawing 1 , and a 
switch, an LED drop, etc. for actuation are allotted. 

[0066] In addition, external memory 14 may be constituted so that not only one piece but two or more external 
memory which stored the program which interprets the printer control language with which it has at least one or 
more pieces, and an option font card differs from a language system in addition to a built-in font can be 
connected. Moreover, it has NVRAM which is not illustrated and you may make it memorize the printer mode 
setting information from a control panel 126. 

[0067] Next, the printing processing in this example is explained according to the flow chart of drawing 3 -6. In 
addition, it explains here on the assumption that the form discharged by the paper output tray is arranged in 
order of a face down. That is, drawing expansion and printing sequence of a form shall always [ positive ] be 
performed in order of a reverse side -> table. 

[0068] In drawing 3 , first, if a power supply is supplied to the double-sided printing LBP main part 100, 
CPUl 2 of the printer control unit 101 will receive the data of waiting and the transmitted surface for data being 
transmitted through the input section 18 from a host computer 300 (step S301). And surface data is interpreted 
and data processing of changing into the pseudo code for the double-sided printing LBP main part (printer) 100 
concerned is performed using a data-processing field (step S302). Next, data reception of a rear face is 
performed and the above-mentioned data processing to data on the back is started (step S3 03). 
[0069] Next, that overflow of work memory (data-processing field) occurs during data processing on the back 
distinguishes whether it was predicted by the overflow prediction routine shown by drawing 4 (step S304). 
Consequently, when generating of overflow is predicted, compression of surface processed data is required 
from the data compression routine shown by drawing 5 , the predicted overflow is avoided and data processing 
on the back is continued (step S3 05). 

[0070] And drawing expansion of the data on the back is carried out on a drawing expansion field (step S3 06), a 
rear face is printed, and the bit map data of the rear face of a drawing expansion field is cleared (step S307). 
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Then, it requires that the rear-face data which drawing ended should be compressed to the data compression 
* routine shown by drawing 5 (step 8308), and it is required that the surface data compressed at step S305 should 
be restored to the data reload routine shown by drawing 6 (step S309). Thus, when surface data is restored in 
preparation for surface printing by restoring surface data after compressing rear-face data, it can prevent that 
work memory (data-processing field) overflows. Next, based on the restored surface data, drawing expansion of 
the surface data is carried out on a drawing expansion field, and surface printing is started (step S3 10). 
[0071] And it senses whether the error of a paper jam (paper jam) with required during surface printing 
performing double-sided drawing expansion and double-sided printing again etc. occurred (step S3 1 1). 
Consequently, when generating of an error has not been sensed, it ends by completion of surface printing. 
[0072] ** which compresses surface processed data on the other hand to the data compression routine shown by 
drawing 5 when generating of an error has been sensed ~ double-sided printing is redone by requiring like (step 
S3 12), requiring that the rear-face data compressed at step S308 should be restored to the data reload routine 
shown by drawing 6 (step S3 13), and returning to step S306. Thus, when rear-face data is restored in 
preparation for redo of printing by restoring rear-face data after compressing surface processed data, it can 
prevent that work memory (data-processing field) overflows. 

[0073] When generating of overflow of work memory during data processing on the back is not predicted at 
step S304, drawing expansion on the back is performed, a rear face (step S3 14) is printed (step S3 15), surface 
drawing expansion is performed (step S3 16), the surface is printed (step S3 17), and double-sided printing is 
ended. 

[0074] Then, if the overflow prediction routine of drawing 4 is explained, by this prediction routine, it has 
distinguished whether it is during data processing on the back (step S401), and if it is during data processing on 
the back, remaining capacity of the data-processing field (work memory) of RAM19 will always be supervised 
(step S402), And when the remaining capacity of work memory has run short during a monitor, (step S403) and 
a prediction result that overflow will occur are returned to the routine of drawing 3 (step S404), and it ends. 
[0075] Next, if waiting (step S501) and a data compression demand are made [ that a data compression demand 
will be made by this data compression routine if the data compression routine of drawing 5 is explained, and ], 
compression processing of the processed data of the surface concerning that demand or a rear face will be 
performed (step S502), and it will end. 

[0076] Next, if waiting (step S601) and a data reload demand are made [ that a data reload demand will be made 
by this data reload routine if the data reload routine of drawing 6 is explained, and ], reload processing of the 
compressed data of the surface concerning that demand or a rear face will be performed (step S602), and it will 
end. 

[0077] Thus, without increasing the capacity of work memory by compressing surface processed data and 
preventing overflow of work memory, when work memory is likely to cause overflow after data processing of 
surface print data in the middle of data processing of print data on the back in case a face down method 
performs double-sided printing, overflow of work memory is avoided as much as possible, and double-sided 
printing can be performed. If it puts in another way, by the conventional method, double-sided printing of the 
double-sided print data for which normal double-sided printing was impossible will be attained for overflow of 
work memory. 

[0078] In addition, when printing by the face-up method printed in order on the rear face of surface ->, for 
example, without being limited to the above-mentioned example, this invention When work memory is likely to 
cause overflow after data processing of surface print data in the middle of data processing of print data on the 
back Without increasing the capacity of work memory by compressing processed data on the back and 
preventing overflow of work memory, overflow of work memory is avoided as much as possible, and you may 
enable it to perform double-sided printing. In this case, while the processed data of a rear face [ finishing / a 
data compression on the back / data processing / already ] carry out package compression, as for the data of the 
rear face which is not yet performing data processing, it is desirable to compress those processed data, 
whenever it performs data processing. 

[0079] When printing by the face-up method, and an error occurs during printing of rear-face data and printing 
is redone, it is good to compress processed data on the back and to restore surface compressed data. 
[0080] Moreover, it has the drawing expansion field of two regions of the surface and a rear face, and even if 
printing of one side is completed, when not clearing the bit map data of the drawing expansion field which 
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carried out the completion of printing in preparation for the time of generating of a paper jam etc. and a drawing 
expansion field is likely to start overflow, the bit map data of the completed drawing expansion field may be 
made printing compress as a drawing expansion field (work memory). 

[0081] Moreover, Ae data obtained through networks, such as a double-sided airiine printer of a simple 
substance and LAN, is applicable to the double-sided airline printer which carries out double-sided printing. 
[0082] 

[Effect of the Invention] It has the work memory for performing predetermined data processing to the inputted 
print data according to this invention, as explained above. When printing to the surface of the recording paper, 
and both sides on the back, generating of overflow of this work memory is predicted to the midst which is 
performing predetermined data processing to the print data applied to an input using said work memory. Since 
compressed processed data are restored after outputting the processed data which compressed the predetermined 
processed data with which it succeeded in data processing, and were not compressed to the completion of 
printing, or the printing section when generating of overflow is predicted It becomes possible to avoid overflow 
of work memory as much as possible, and to perform double-sided printing, without increasing the capacity of 
work memory. 

[Translation done.] 
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[Brief Description of the Drawings] 

Prawing 1] It is the cross section showing the outline configuration of the laser beam printer which applied the 
double-sided airline printer by one example of this invention. 

Prawing 2] It is the block diagram showing the outline configuration of the control system of the laser beam 
printer of drawing 1 . 

Prawing 3] It is the flow chart which shows double-sided printing processing. 
Prawing 4] It is the flow chart of an overflow prediction routine. 
Prawing 5] It is the flow chart of a data compression routine. 
Prawing 6] It is the flow chart of a data reload routine. 
Pescription of Notations] 

12- CPU 

13- ROM 

13a ~ ROM for fonts 
13b — ROM for a program 
13c ~ ROM for data 

16 — Printing section interface 

17 — Printing section 

18 — Input section 

19 — RAM (work memory) 

20 — Disk controller 

21 — Bidirection interface 

100 - Double-sided printing LBP main part 

101 ~ Printer control unit 
126 ~ Control panel 

300 - Host computer 

[Translation done.] 
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PURPOSE: To reduce the capacity of work memory by a method wherein when 
occurrence of overflow in the work memory is predicted while printing data is 
subjected to a predetermined data processing at the time of perfect printing, 
the predetermined processed data is compressed and, thereafter, the compressed 
processed data is recovered. 

CONSTITUTION: In the process of perfect printing, on reception of data for a 
top surface transmitted from a host computer 300, a CPU 12 of a printer control 
unit 101 interprets the data and conducts a data processing, such as conversion 
of the data to intermediate codes for a printer 100. Next, the CPU 12 receives 
data for a rear surface and conducts a data processing on the rear surface 
data. If occurrence of overflow in a work memory 19 is predicted, compression 
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of the processed top surface data is requested for avoiding overflow. After 
the rear surface data is printed, the rear surface data is compressed. 
Succeedingly, the compressed top surface data is recovered, and the top surface 
data is printed. 
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u t , mB'p-i'^^v immtxAMzmmiT- 

m^^b. ii'^^j:<bhsmi^j:ti-'^rcmm^-:^mm 
^7. t/::(4En9ja5/\ai:»]Lf>:f*. mssm^mz^n 
sm^rLt:imT—?i^7i:riw.7t^^b mix^^ 
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[0007] ±iaew^3M-?-i.fv:J6. mmmm 

[0008] iMismm^tit:!^. imm3mm<r) 
mm<nmzmmmthm^iz. if^JiifE 

mi mmmr- S \zn LT 0f£«Or- j^a k ^ 

otztk. mm<^^mf—f'i>zMixmM<r>T-:?mmi: 

nr>X\^l&'^l,zmv-'^;<^Vc0yf-^<-7a-<^^ 

mzx '0Em^itfzm^<r)mmf-^^^9jt-ri xoiz 

[0009] ±mmt:m.i-irzi!fi. m^Aum 
mii. mm<^mzmi:mthm^{z^ mmm 

fflBS;^^^•CV^i.. 30 

[0010] m.'mr-mfhfz^i-). mm^wm 
wm. ^m<r>mzw&^m\-fh^^z. saojiia 
IT— 9 ^m\Mzy.=)-fi'^%^Lxmmf^(nm^t 

[0011] nmmmi.'fhfz^. m^btm<r> 
fflwigm:i3'i-oflf!co«^*»^>gfi-r 5 c t j: o a:*! 40 

[0012] ±IBB6<j5r««-tl./::i^, i»*3a7|B«{0 

[0013] itim^msii-tifzi^. m^8Mm<D 
[0014] iMmmm-hfzffy. m^nmco 50 
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W5^Jai-8lBi!«OI5fe*7-i?^^'J<i. EWI 

So 

[0015] }Mm^mi-thtzih. mikm otm 

-^-^^r U S-f ijffl LT A:>JKffi§ WJr-^ UtBir 

s«of -^^ Masrff -5 X K ^i.S't'tcMv-^' ^ ^ y co^r 

[0016] ±umimm-?>tzi^, m^mi 1 le© 
(7)mii. i»*3«i oiE«<owMEPBiJ:^rffiCfcv^-c. S 

mixx:hmimmmT-i'i>znixm^(^T~ 

~^imi:n'^x^^hm'^i>zmv~f':><iv<r>t-j'<~ 

[0017] ±mmmm-itzit>. m^mi 2ssm 

<7)mii, ii*3Iioiai2c7)MffiEPH:rs(it3v^-c, « 
ffl LTA^lt:H«2.^ffi«WlT-:S't3*t UTWS(?)r- 

i>mm^^i':>tzm. mmcommT-i^izMLxffi^cDT 

- sag Sr -5 T ^ S ft^' 7 - ;^ y - A'- 

7t-ti>xoizm^^tix\>^i, 
[0018] mmm^-tifzii). m^mi siEfs 
<7)mii. miami otmcowmmm-mizts^^x. m 
mcr)mzmm^m\^iim'^i>z. mmcom^y'-^iep 
&mzjiy -ti<m. Lxmmt mmcoimi'^^ mtt 

[0019] ±iE@ws:^s-fi.Jti6, mi^m Atm. 
<r)%mi. mimi 0Mm<mmm\im.^zii^^x. « 
m(r>mzmmim\ti^-^i>z. ^cd^t-i^^^ 
e]+tcx7 -*>m L-TSfflt sffifiOEpf jsr ^ 0 ii-r t 

[0020] ±iEaM&afig-rs^^*, msm 5%m 
<r>%mi, mimi 0^1 A%m(m®mmm^zii\^ 

0 A:»] $ ^1. ^v! EPaf - t ^5: o r V ^ I, . 
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[002 1] ^iismmtiti!^. m^i eim 

[00 221 ±tE@«&a^-ri.feJ6. fl««17iB« 

(Tiwmt. m^mi o~i 5sSMcommmmmi,zi3\^ 

[0023] ±IE@W5:»K^?.tJ6. 8ia« 10 

<r>%mi. mmi o~i 7fMsowBBEPJsi]:^atwfcv^ 
[0024] ±ies nim 1 9 m 

-9Tl'^l.g'titKV-i7;^^:i;«0jj--A-:7D-<50^ 20 

L -5 fz^r- 9 Sr En«iJ^7 , t tz \tmU^^-)] 
LfzX^. 'mUz%Wf-9-k\tit'fh^o\zmJ^h. 

[0025] kXL^mmL-fhfz^. mm2 oieK 

[0026] iieaetis-a^-rs^t:*^, if3?3S2 1 %m 
X. ^mtn-mz^m^mwh^^^^z. miv-'7:^^ 
ff^'f-mmi'ff-^tim.. mm<?)m\T~9i,ziiibxm 40 

^(7)T-9!imi:ff'>X\''>t&<^l,zmv-9 ;<=tUcr)t 

-^imim^^tatsuzm. m^txtzmmcmmT- 
[0027] m^mrMmhfz^. 11^2 21218 
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tz^<mmr--9-km.-thi.^^z'm.^f\.x\^h, 
[0028] mm-^mi.-thtz^. mm.2 3ie« 
<rm%i. mm\'iwmmmm\^x^Mzii\^ 
X. mi<^mzw&^m\th^^\z. siScT^saar- 

[0029] hw^^^m^-fhtz^. ii*iB24iEa 

(rmm. If^l 9-2 3iEt2«0MfflWJ>';^rAtc 

[0030] ±fesw^^Bg-r-i./cJ^, w«3a2 5ie« 
ii^jsi 9~2 3tefj(!owfflEnieiji^xf 

[003 1] 

[f^ffl] ii*«ii^c7)^HJT-{±, mria^ay^gfi, m 

ia'7-^';>{^ 'J ^fiJffl LTA:>](c^-&Epej7^-^'(;:ML 

^7, t.fz\tm\n'^^-y)Uz\k.msm^mzi^'o 

m-f^-ym-^wmLX'^ww^t hi.o\,z-t 
[0032] m^-^itms^m:\i. ^(n^zmm . 

[0033] wm^lm.<mmx:^t. m&<T>mz^ 

2rEpa-ri.^-^lc. liSJBliEttOHuE^'il^Sfi. fi 
lav-i'^ t U ^fijffl LT A:)] WSI.«BWE|1SiJt-:? 

9\zn\^xfh'^(T)ir-9^m:Vs-ox\^hm^\,zw?- 
sfflc^jaar-i^^rau. mmt^mi. « 

ffi«0j)iaT-^'5rEriSiI^7, S!t{i«ffi<5O«0iaT-:?S: 

Epji'jai'\iii:>] L;tf*, wsm-mzi^w.mKfz'm 
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[0034] m^msm(7)mx'ii. mc^d:izmm 

1 mcomiEm^mi. mmmr-:? stEh l, 

(^mT—^i^^Tii-h^ibizx'o. n^mitmm<^ 

[0035] m^rn5tm(omx'ii. mcnmzm 
imit^^iz, mm<^!mT—^^mmzx^- lo 

mtmTc^mi. imm^mzx^mmsm^iifz^m 
(o^T-^^^^Tzthztizx*) . msmitmrnco 

[0036] m^^etmco^mxn. i - sia 
T *3 0 . tmm 7 tm<mBmi . it «Ji i - 5 mm<^ 

< i t mm^i}> kXiJ^tifzmr- Sr+r^n - H 
, m\T- 9 5r fiSBSgg-r ^ fc^^O V - ^ ^ U t 

[0037] mm. 1 OiBftOHH^-Cd. 

-^MaSrtf oT V t 'J ^0Jr-^^'- 

[0038] mm. 1 1 fais<oiiHflT'fi. if^js i oie 

m\f-9^znLxn'^<^^—^'m.^''^->tdk, ks 

T. l;fcliSffl«0i!!iaf-:?$:WJgi5^ii}::']tfc^, BE 
m^^tifz^M<r)^Wf-'9^mL-fh 1 J: 0 , ISiR 

[0039] HiR^ 1 2imnw^x\t. mm i oie 
mmmm\-nmizii\^x. ^mmj^zsMkmwh 
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m\r~^^zn\^X?m(nr—9m^^'^-^f^\k. ffiffl 
iOEpgiJr- ^ \zn LT mgcOT- ^'MS^ff-^Tt^-Sg 
"fKiSV- ^ ^ 'J <0jf-A-7 Srf«J L . 

mW^Mtm^^f- ^ -kWl-fh i t J: 0 s f»« 

[ 0 0 4 0 ] 1 swnmiXM. mm i 
(mmmnmizi~,\>.x . 'm<r>Mz^m^mwh% 

1 1= J: 0 . if 1 1 l§]«<7)'f^ffl ■ mt-bm htih i. 0 

[004 1] mm 1 4iaKcr)«Hjt'{i, mm i oie 
^[z.. mm<r)^-f-'^'^mmzjiy-ifm^Lx 

[0042] mm 1 5ISttO^BJt'{i, fS^Jl 1 o~ 

I Aim<r)mmm\iimzii\^x . mimw-^M. 

t^roTfco. ft^iii etmTiwmi. mmi o 
~i4ia®c7)jsiB6pai:^ci3\,^T, friea^ar-^' 

{4, x=Sr^-fg|5*»^>A:'J$ix^v:ep)E']T-^'i:'5ro-C*3 

0 . a^^Ji 1 7fesico^0Bt'Ji, mm i o - 1 Biaij 

t tffi<?D«S§5*''=>A:^3§n./iWJT-^'2:4'fS3-h-'\ 
•fhti^<r>v—p^^')ttc->Xii^. :.tih\^-¥ix(r> 

[0043] mm 1 nmmmxu. mm^-^:^ 
* 'J mm Lxx-n^z^hm\r—?\.znLxf5{^<nr 

BML. EffiL'Sr*»-5/^J!iSr-^SrEPiJ^T, 
mU^\i!,-n L?tf*, E«S U^cJaar- rJ' $r STC-r -s. ; 

0 . it^jR 1 i: m.cr>m ■ mm^'^ hhh i a 
[0044] 2 otmmm-ii. mm 1 9fe 

•fl.J^-&c, llifa'7-^^^y^^ijfflLTA:>j(3f^l.* 
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[0045] 115^112 1 tmco^mxu. wm i 9Ie 

I. ® 't' tc^ 7 - :? y ^ 'J O J*- - A'- 7 o - S- l^ai 

0 . ft 1 1 mmcof^m ■ i^mni^tti i a 
[0046] 11^112 2gm<Dmx'ii, is*« 1 9ie 
•fi.Ji^t, mcr>>mT-:}'im^izx.y^i}i^t 

■t&zt^z^K). 1 1 mmcom ■ mdi^^f^ti 

[0047] mmm2 ssmcomx'ii, m^m 1 9ia 
«ioMffiepeji'Xf-x,ni3»,^-t:. mm<r>mzmm^:m\ 

tmm 1 ti5i«c^f^ffl • mmhh^ x o 

[0048] Ii*fl2 4lS«cO^B3T-{±, H^Jll 9- 

2 3smc7)mmwm>'X-fMzi3\^x . miv-'^^^i: 

0. fl*]I2 5IE«tfO^BJ!-C{i, li^l 9-2 3tm 

cnmmmii^xTMzm^x . HuiBv-^'^tijji, en 

[0049] 

[ 0 0 5 0 ] a 1 *i&B3<5o-^wjcj: i.iS5ffien®ij 
m.^-m\.fzv ^-7.y^y-n^ {-sm:m\i,fz^ 
^z^m^mwh-n^) COP— iff-Aruy:? (JM 

[005 1 ] mt^fcV^-C, 1 OOfiWEEPfJLBP* 
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-Aftfg* SV^ii^;? D^^irS: A:'] LTleli-f -5 fcft 

ic. ^fih(r)'m^z^'^xnm-hx^)^^-v'^7t 
-j^n'9-vm^m.\.. %mmxhh%mm^z<^ 

[0052] 12 (>\,immf^^<nimx^ yf-^LE 

BP2|s:#:l 0 0:^ft(OSJffll. ^5J;t;f;^X^3>-tJL-:^' 
'yYX:hh, 

10 [0053] CliTJT'J >'^'S<lffll-i--y M 0 t 

-f. wm.zmhiK.^mmmm^x^n'9-ym 

f b*7-^>'N'l 0 2ti^#:V-ifl 0 3^ffil!) 

■ri.;ti»^oiM]?ST'3bO. x-)]^fifz\^^i^m^\z%\:.x 

V-^7«'5^;t-f^. 

[0054] U—ifitl 0 4{±lllte^mMl 0 5t'S* 

urnh'^Ai 0 6±s-«aEE3fet 

mmt. »mH7Ai 0 6£OJgffl{^i^is$^l^c3S^aa- 
•y M 0 7 fcj: on^^n/^m. fssieftwgffliii(cig? 

[005 5] C:cOiBMa6i:L-C{i;^fy hi^-hJ-fflVv 
h ME^iiNSJiMfflL B P l 0 0 L/::fflte 
;^-b"/M 0 8tIJia&^$ilTi3 0 , mo-7l0 9fc 
J:l^'li^J^a-7 110. 1 1 He J: 0 , ^arttclROji 
S^T, iflH^i^l 0 6{c«*&$ii^. Sf«K7Al 

0 643J:tXii«JL- .y M 0 7lCi: Of?«fgffic7)3S« • 
30 !K?*«'5:$n/>:iail^8S«i, «i*o-7 112. 113, 

1 14{cJ:-5-C««l5l 1 5iiz^hh.. 
fcB«;t)^S«$ix, ^3)#IS1 1 6i3J:t/18^D-7 1 1 
7. 1 1 B^^LT, 1 1 9T— B;:^-f 
)^-j^<r>ft^\,z<sm^Kh. 

[0056] mz^ 7-D y^-fflffllJL- y M 0 Hi. ^ 

5rfl-^(=s:}aLTi/-ifF7^A'i 0 2tai:>jt.5, -e 

LT. SfflcO*^ filiate, f H7-f A'l 0 2. Ji 
iii*f*lx-if 10 3, i5J:t^[B«6^ffl^i0 5tJ:'), 
40 »«H^i.l0 6±tC«Sic7)S:^A-^-y^<7)gf®i« 

[0057] ia«t*4{i, 11 9 (ci 0 

mtX'f ^/^^N'-y^'^a. ffiMo-512 0, 12 
1. 1 1 H;J;r.T»l:h'7Al 0 6tffi*&$^i. ail 

j.::^-y M 0 7 (cj: m%m.(m^ ■ m'^m^ti 

9112. 113. 1 1 41CJ:'5««S1 1 StCjM^ 

mmizm^^tif^mm^^m^ti. mw^i 1 6, 

mn-^ 1 2 2~ 1 2 5 $::frLt#f«ftM^'f 

50 
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[00 58] mmmmmmm?k<7)m^'i 0 2 ji. 

[00 59] 02tci3V^T. 3 0 0{±*XNnyt;i.- 
SWtcSML^r*''^., ROM3«07°n^^7AfflROM3 

»j!!ra^$:^-ri.CPUlS:{i;fCV^|.. ROM3c7) 

[00 60] 2{±RAM-C'J)'5, C PU 1 tfO^^t ij , 

D-7 (KBC) T'^iO. ^-7f<-H9^TO^tfO*f-^ 
yr^y'/r)U:Ki)>hm-X-nmmth. 6 ISC 
RTrjyhu-7 (CRTC) fj)'9. CRTr-fXr 
k-f (CRT) 1 0O^$-$lJffll-ri>. 7{±f-f;^^'3 
>hQ-7 (DKC) T'J)*). y-hra:?'?^, S''? 

a«7T-f;^^S:l^'»i-'^.^^-^'T■'fX:J' (H 
D) . 70'yf-T-fXi? (FD) ^<7)?hg5>t'J 1 1 

[006 1 ) SJiryyrJ'nyho— 7 (PRTC) f 

-X) 2 l$-:fi-LTIllt^L7tWBeplS'jLBP*ftl 
OOtciSM^ixT, MffiEpaiLBP2^«cl0 0i:cOjift 
^fc. CPUKi. PUJfRAM 
2 itC^^ilit^fffBR AMA.coT'!/ h 7 y 7 * 
VhcOSM (7X^7-<X) ^^miL. CRTl 0 
Jtt'cOWYS IWYG2r^tgfcL.TV>-CS, t:^^, CP 
UUi. CRTl 0±O^llS^«0V'>X;>iJ«-V;l/^rJ§ 

[00 62] f^ffiWJLBP^ftlGOtwiJl^T, 10 

1 iiH 1 (c^Litry ysmm:^--^ VlOlthh, 
ryy^'fiffliJ.-'yM 0 irtcoi 2(±cpui:'j)0, 

ROM 1 3Wn^5AfflROMl SbtCiaii^fX/SiJ 

[ 0 0 6 3 ] -lOROM 1 3C0rD:/7AfflR0 

M13b(C{i, 0 3—6(07 o-f-A—h-C-^^tLSj; 
o^C PU 1 2£0f)1Sprn^^5AWEti?ilTl->So 
ROM13i7)7^ybfflROMl3aWi, ±iBBfiSfl 

iX. ROMl ScOr-^'fflROMl 3c(C{±. A-K-f 
-fX:? (HD) , IC;{?-H^O^c7)J'l-li?;><^:i; 1 4*>' 
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tev^r'jy^'(7)%&t::{S, ;^x^^y^^a-^'3 0 0± 
t'f)ffl$^il.tP8^*^'ffiti$ixt:viS, CPUi2{i, 

"Brigi:^roTfc'5, ii^ffl?iejLB P2|sfifti 0 0l*IcOlPg 

mi^^x h 3 y tr JL-:? 3 0 0 izmMsimizm^^tix 

[0 064] 19{iCTPUl 2C0±^^:'J, V-^-X 

-htg5^$h.l.;f7->'3 yRAMtcJ: "J^^rU^MSr 
10 jfe3itl.^i:**T'#SJ:olcffifiK$fLTt^5. ^rfc, R 

AMI 9{i. mm^<^-f-:^m^mm. m^c^mmm 
mmm, mmT-m^mm, NVRAM^tfflv^^,^! 

mbcr)2m^cr)r~:?!mmmm^-^ri. mmmmm 

[006 5] luaUcA-Fr^'X^ (HD) . IC* 
-K^C7){'h*S;<:EiJ 1 4{i. f'l'^^^aybD— 7 (D 

KC) 2 0tJ;OT:?-bx^SiJffll$ti-5. J'hSS;^tiJl 
20 4{i, jfri^gyt tTJggg^ix, 7=ryhr-i', X 
SjL^-xgyrn^^^A. 7:r-AT-^'^5rfB'ltt 
^/i. 1 2 6{ill 1 l,z^.Uzmfp-<^>lX'h 0 . ^ 
-v^tiXX/LED^^imtl^U^tlX^^ 

I, 

[006 6] J-t-gP^^U 1 4{iU@tC|S^>-r. ^li-- 
^<l:t>UiULh€x. l*lK7»-yMlSnxT:trx3 

y7:i-yh;«-h\ sm?^cr>m^j:i>rvyi?mmwm^ 

^^J:dl,zm^LXi>Xi\ ttz. as^L^ONVRA 
30 MSr^ Sf^^N'^/l- 1 26i)>^(7)rV y^^- KISS 

[ 0 0 6 7 ] *je!fi<?iJt*3tti.ene]S!ias:[i3- 

6t07n-f-v-bt«eoTmBB-tl.. 'Srfc, ClJlt' 
(i. h (cStai S^ism*«7 i •< ;^ ^'v? ycojii 

[0 0 6 8] 03l3iJV^T, i-r. MffiEPgiJLBP^f*: 
1 0 OtmWSA$itSi . rVy9Mm:i-~-y h 1 
40 0 lOCPUl 2«i;, *xh3yh-A-^'3 0 0*>^>T 

r-:^'?:A:^l*18Sr:ft-UTSfI-ri. (Xf ■/7-S30 

1 ) . ^ix. mm<7)T-:?m^LxmmmmiL 

BP*#: (rUyrJ-) 1 OOffitfO+raln-Ft^^-r^ 

T-vrs3 0 2) , <5i:tc, SM(0T-5'Stt$:tTV\ m 
m<^T-9i,zm-i>±.^T-mmmi^th iXT-y 

rS303) . 

[0069] KfflOT-^'JaS+KV-^';^^!; 

50 ( r-:^immm) m-^-^-yv-t^m-tiz t 
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T-^mm^mff-ri ( -yrs 305), 

[ 0 0 7 0 ] ^ L T , JSHSfflfSi^ifcSfficOT- ^ 
fiSBSMLT (>^r >yrs 3 0 6), SfflcTDEpgiJSr^r-? 

3 09) . zcoxdi^z. mmf-iPii±mLfz^kizms 
f-^ imjtti ^ t {cj; 0 . ^mcomuzmtxm 
f-^i:^muzmz. y-^'^ty (f-^'J5!iiaffl 
m) m~^<-7a~-t!i><^m±tizbi<x'%^. 
mz. ffiTt^ix/t^ffif'-^'tar^v^T, «ffii7)T-^' 
immmmmatizmmmLx. mmmmmmt 20 
I, (;2.T7rs3 10). 

[ 0 0 7 1 ] -?-LT. mm(7)mmz. Msmm<Dmm 

A) ^Ox5-*^'^iL/i*^SA»<?)!Sffl$rffd (Xr-y 
rS3 11 ) . X7-tfO^S:JSaL^r:i»-5 

[0072] x5-«7)fl±S-!Sat^>:*&{i, 0 

*jBffi-fl.-fi:-5tcS^L (Xr-yrS3 1 2) , 06 
X'^tr—?Wt}V-^y\<znLX.XT'yrS3 0& 30 

•xTSa 13). Xf--y7"S3 0 6{c:gl.^fctJ;0- 
2rli6ji:1-i..Ih*«T'l'l.. 

[00 7 3] Xr-yrS304tC-C, SH^Or-^'XO.a 
(ffcy - ^ ^: 'J 0:t--' 7 D-<7)|&t*i^-=F-a!l§ iX^ 
*>o7t%&<i, XaoiiHSRI&ffoT (Xr-yrS3 40 
1 4 ) KM<?)e|]ej^fi=V^ (Xf-y7'S3 15), ^fflcO 

«Bsra^?fo-c (xf vTs 3 1 6 ) , mmn^m^ 

(X7^-yrS3 1 7) . MffiWJJrl^T'fS. 
[ 0 0 7 4 ] ^V-iT. 04cO3r-yN'-7n-f'ai;V-f- 

4 0 1), afflc7)T-^'3!!«14'Tftn<f, RAMI 9c0 
T-^J'JailffliS ( ■7-;7;<* y ) <7)S«fiw^$:ff 3 
(Xf 7 7-340 2) . K?I+iC7-:?;<^'J 
tfO^^»*q^^ t T ^ ( Xr 7 rs 4 0 3 ) , 50 
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o/i/-f-yt:igLT (Xr7rs4 04) , mi-fh. 
[0075] mz. m5(r>r— 9 miv~^y mm 
hh, L<r>T—?Em)V-^yx'\t. 
^?iil>i05r#^. (Xr 77-S 5 0 1), f~9mmi 

Sr-^'offi^jira^ff-s-r (xf 77'S5 0 2) , m 
[0076] m(>cr)f—i'Wtii'-^yt:mmt 

^j:^fit<nt:^-h (Xf 77-S6 0 1 ) , r-i'Wm 

m=T—^'(r>wt^^fi'>x (xf-7rs6 0 2) , m 
[0 077] cicoiat:, 7x-^xy'>y:^^TWfflEi] 

-7D-S:iec:L-?-^^i^^{i, «ffic7)5aSf-^'&E 
i^tt, v-9}<'t')<niii-^<>-yu--^m<:;it[zi: 

7- ^ ^ y m-'-^- 7 n- $r luje u t Mffleufj^ff 

=^ y cO:t->'N'-7n-cO/sy)IS5rSWWJ*^'^tgT' 

[ 0 0 7 8 ] =5rfe, ^ma. ±smmi^zm^^tii 
zb^j:<. mm. mm-^mm<7)mi,ze!im-ti>yx^x 

~9mmk. ^<^mir~9<nr~9mim\.z^- 

i7^^y*<5r->'<-7D-S-i6;t'5-a^i:l'{±, 

fctc J: 0, 7-:7^^:y(0^«S:ti;»ctSC: 
fc^r<, ^S.6«Jt7-:7;<^yc7)>r-A-7 0-5:0)® 

-:?$-Ea|-fStfO*WtLV\ 
[ 0 0 7 9 ] 7 X Xr 77^t'EpSlJ$'ff 0 :^(:, 

t§{i, mmcm^'f—9iw^\.x. «ffioE)^f- 

[0 080] jfflHgllB^iS (v-:?><ty) tL 
T, ^EtKBDC02ffi^<7)»liil^^i^5:*L, 

W^TL./tJSHSgHSi^<50fc'7 bV77'f-:y y T 
L^^^l^^%^^=(i, fflHIS^fIW^-^N'-7P- 

h'7 h V 7 rf'- ^ EJS-ri. i ^tcL-C tJ:v\ 
[ 0 08 1 ] m^COiiWEpmS, LAN^iD:^^ 
7 h7-^'2r:fi-LTf#4.n;t:f-^'$rMffiEpa-ri)MDi 



03/14/2004, EAST Version: 1.4.1 



( 

1 7 

[0082] 



10) !^MT8-207401 

1 8 

[113 3 W®En©J^!!aSr^St7D-^-\'-NT'S)l., 
[114 3 :t->'N'-7D-f'fi);i— ^y£?)7a-f-v-h 

[115 3 T-^'Eil;l'-^>'07D-^-v-hfJ)4. 
[116 3 =r~9^7iJV~^yny^~^^-vthh. 

1 2-CPU 
1 3-ROM 

1 3a--7:ryhfflROM 
10 1 3b •■•7'Oi^7AfflR01VI 
1 3c"T-^'fflR0M 
1 6-9]eimy^'-7x-X 
1 7-WJS5 

1 ^-x-nu 

1 9-RAM (y-^^^'J ) 

2 0 — r -f X i^' 3 >■ b n— 7 

2 i-^^ri*]tt'f >'^'-7x-;?. 

1 0 0-WfflEpf|LBP2|s#: 
1 0 l-"T'Jy:?$lJ19i-7 h 
20 \1S-^ff-nA^)V 

3 0 0-;^xhnvtri-:? 



[013 



[023 




118 101 119 



[053 

C ^ ) 




8501 



'S502 



CZ^ZD 



CPU 



RAM 



1 



ROM 
ROM 



3a 



BOM 



KBC 



6^ 



CRTC 



7^ 



8^ 



PRTC 





\7 



1 5">N 18 



CPU 



19^ 



RAM 



13a^ 



.am. 



13b^ 
13c 



-2000 
KB 



CRT 



300 
9 

10 



4i4 | DKC | »4 | 



-21 



100 



ie-2L 



20^ 



DKC 



101 



-17 
26 



03/14/2004, EAST Version: 1.4.1 



(11) 



#W^8-2 0740 1 



[13] 



C 



5301- ^ 

5302- j_ 



3Z 



3 



T 



S303 
S304- 



I 



I 



h Z" \ 

* YES 



NO 



S306 



S307 



1 



i 



S308^- 

^^^^^ ■? - ^ W.7iM^ 



T 



sail' 

YES, 



S312 



r~No 



S313 



c 



3 



S314 



W7 



03/14/2004, EAST Version: 1.4.1 



(12) 



!f$^8-207401 




S401 



S402 



S403 



J-S404 



[063 




S601 



-S602 



( ) 



03/14/2004, EAST Version: 1.4.1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



